Role of cell-cycle turnover and oxidative stress in telomere shortening and cellular senescence in patients with chronic hepatitis C.
In addition to the telomere shortening that occurs with cell division, oxidative stress can damage or shorten telomeres and induce a condition termed premature senescence, possibly before telomeres become critically short. We investigated the effects of cell-cycle turnover and oxidative stress on cellular senescence in hepatitis C virus (HCV)-related chronic liver injury. Using quantitative fluorescence in situ hybridization, the telomere lengths of hepatocytes in biopsy specimens from HCV-positive patients were estimated. We assessed clinicopathological parameters that reflect cell-cycle turnover, including Ki-67 positive index, serum alanine aminotransferase (ALT) level and degree of fibrosis, and also oxidative stress-related parameters, such as 8-hydroxy-2'-deoxyguanosine (8-OHdG) expression. Nuclear size and DNA content of hepatocytes were measured as morphological features of senescence. Telomere shortening correlated with the degree of cell turnover, hepatic fibrosis and morphological features of aging cells. Furthermore, the rate of telomere shortening per year was positively correlated with fibrosis progression. In cases of no or mild fibrosis, telomere lengths of positive patients were generally shorter than those of 8-OHdG-negative patients, and this trend achieved statistical significance in advanced-stage fibrosis. HCV carriers with persistently normal serum ALT level (PNAL) showed significantly longer telomeres than patients with active hepatitis and mild fibrosis. There was no significant difference in telomere lengths between HCV carriers with PNAL and normal controls. Cell-cycle turnover is the primary mechanism of telomere shortening, and can induce fibrosis progression and cellular senescence. However, oxidative stress can be an accelerator of senescence, especially in advanced-stage fibrosis.